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HH5H CALOIUJE ELEMENTAL DIET IMPROVES OUTCOMES AND 
Ql ALITY OF LIFE FOR TUBE FED ADOLESCENTS 

Mrm< 



McMtiitfy, RD, CNSD* Optima Health Home^Mttflcal Equipment, 
Manchester, NH 

To identify a key factor In formula selection for adolescents. 



AJSTOACTTJEXT: , . . . . 

AcWescCToe presehtf unique nutritional challenges due to the physical and 
psychosocial chapges >^hidi define It These challenges qaA be magnified by 



toe seed for rauritlori support The use of a I J calorie per cc product ia two 



esa« haiije enteralntB^ 
iinptawementstab^^ 

G ise. 1 ; A 14 year oWjfc&ale with an 8 year history krf Crohn's disease was 
mai aged at home % rwp ye^ wiui 

nocurnaliy. A disease e*aceri3atio& resulted in toss of 15% body weight (12 
lbs) and tte need ffrcaa^ 

sciic oL Tran4Uoaing to a 13 cal/oc fonnula reduced feeding time by >50% 
(to 1 hairs) and afloy^ her to return to school Over 6 months time she 
experienced a 32% weighfigaiii (22 lbs)., 

Gise 2: A 13 year old female with cystic fibrosis and failure to thrive - 
(weight for age<5*%lle) was started on 500 cc of a 1.0 caVcc elemental diet 
to p epar atioo for double lung transplant, As her volume needs increased 
mbctnly due to fna iteq wafe weight gain, it became ihoredlfjQcult to schedule 
feedEqglime due' to after-school activities and the frequent absence of an adult 
at home. SwuttimgJu^^lJS catt^ 

of weight gain by 70%, trom an average 4.5 g/day over 5 months to 7,7 g/day 
ovei 2 months. She thus M 
surgery, while maintaining her level of social activity. 

Tlie 1.5 caVcc elemental diet supported toe extraordinary demands of illness 
and adolescent growth while affonfing both patients greater iafcpendence and 
normalcy. The familiar benefits of a caloricaUy dense enteral formula have 
beet successfully demonstrated in adolescents requiring an elemental diet. 
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R.S. Kindle, 
Baylor Univeijsii 



] iayior Urriversity Medical Center Grapevine TX, Bedford, TX; T. E. Ritter, 
'ity Medical Center Grapevine, TX, Grapevine, TX 



i LIQUID. ELEMENTAL, ENTERAL FORMULA 
' WITH QUADRUPLE ORGAN TRANSPLANT 



mJanl991 E LK. was 21 years old and 28 weeks pregnant whax she suffered a malrotation of the 
12hmirs of the infarction, she underwent emergency surgery to remove 

^^TrK rlained on TPN her weight increased to 1 30 lbs. In 1995 her Uver en^mes 

SS^Sleo^n transplant: Small bowel, liver, kidney, and pancreas .Her r«n*rnng 
SSSnnd SrnSSZoved and the MM; ^ T^eJSE* 
h™hag, s and distally to her descending color, RK was immediately started on an NG 

wifr apowdered amino-acid-based elemental formula, which was poorly tolerated. The 
cCldTa high^lorie, peptide^ liquid, tow-osmolality elemental formula, 
SSly uta^R* wuSt home on this pepride-b^ elemental ftxrnjda 
3^^1875 kcal and 75 g protein/day. She also ate low-residue foods as tolerated- Witfrm a 
*rS& I S lbs and she decided to discontinue the NG feedings and rely 

Son oral Sc. RK's weight fell to 103 lbs, diarrhea was congous, ^^^^ 
to reinitiate- nPN Her oral intake continues as tolerated, but diarrhea and malabsorption pemrt. 
NG^^nTan optiondue to nasal ulcers and scarring; NJ ^"5£"£"* 
RK is cons? taing returning to an oral version of the high-calcme, pentode-based, liquid, low- 

by her fragileGI tract 
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Enteral Nutrition in Chronic Pancreatitis: 
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Abstract 

A growing body of i esearch supports 
>f jejunal ente; rat feedings for 
i )t mild pancre- 
lemonstrates 
a high-caloric, 

significant 

patitnr 
when com- 
lutritioa (I). 



the use oj 
patients with chrome 
atitis* His case 
that administration of ; 
peptide-based diet car 
outcomes and results 
cost savings for a 
with chronic 
pared with parenteral 



mi 



homs-care 1 



: pancreat tis 
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Introduction 

Chronic pancreatitL 
by irreversible damage 
as evidenced by tissue 
The most common 
recurrent abdominal 
and steatorrhea, whid: 
to progressive 
Excessive and prolonged 



is characterized : 
to the pancreas, 
calcification* 
sy nptoms Include 
weight loss, 
can often lead 
malnutrition (2-5). 

alcohol con- 
fer] 60% to 75% 
and 



pain,! 



paocxeatras, : 



sumption accounts 
of cases of chronic 

in many cases, the disease continues to 
progress even after abstinence 
Cigarette smoking has also 
suggested as a contribi iting factor (3). 
Other etiologies include 
predisposition, ncoj 
metabolic diseases 
demia, cystic fibrosis, 
roidism (2,3,6). The 
dyskinesia that can 

ados are nor associated fwith the chronic 
form of the disease. (2, 3). Nutrition 
support is frequently r squired doting 
severe exacerbations oj chronic 



aplasia, 
tsudi 



or 



K2-5)- 
»been 
_J factor 
congenital 
nnmma, and 
as hyperiipi- 
hyperparathy- 



gallstones and 
acute pancre- 



i cause 



pancreauos. 

Parenteral nutrition 
traditional mode 
for patients with 
literatnre, however, 
nutrition can be safe 
Enteral feeding is the 
of nutrition support, 
severity of disease and 
\nce (2,4,7), because 
-'the mcl 
atrophy, sepsis, and i 



ctabolic abnorrn^ Li ties, 



has been the 
support 
Recent 
that enteral 
cost-effittrive. 
preferred route 
d spending on the 
patient toler- 
is less risk of 

mtestmal 
n that have 



of nutrition! 
panc*eatitis> 
suggests t 
aid 



dere j 



inJecti 



been associated with total parenteral 
nutrition (TPN)* No significant 
increase in pancreatic excretion has 
been documented with jejunal infusion 
of nutrients. Therefore, jejunal admin- 
istration of nutrients should not aggra- 
vate pancreatic inflammation, allowing 
the pancreas to "rest" (2,4,6-12)* 
Elemental formulas snrrndate the 
pancreas and gastrointestinal tract less 
than standard intact proton formulas 
(2,8,9,11,12), and better absorption 
has been reported when using small 
peptide, semi-elemental formulas 
compared with free amino acid elemen- 
tal formulas (2)- The enteral formula 
that was initially used in this case study 
has been studied by Frecdman (10,1 1) 
for use in patients with chronic pan- 
creatitis and found to have a minimal 
effect on cbolecystolonin (CCK) 
release- CCK, a hormone that is 
secreted into the blood via the small 
intestine, causes activation of pancreatic 
enzyme secretion during digestion of 
protein and fats. Minixnal CCK release 
is important to allow the pancreas to 
"rest* (2,10,11), 

The following case report illustrates 
the clinical, quaHty-of-Irfe, and cost 
advantages of enteral nutrition com- 
pared with TPN in a home-care 
patient who had chronic pancreatitis. 

Case Presentation 

LJl, a 62-year-old white male, was 
hospitalized with severe aUonunal 
pain and cachexia due to chronic 
calcific, alcohol-related pancreatitis. 
A Hickman catheter was placed and 
TPN initiated during hospitalization 
to rest the pancreas, provide pain 
relief, and treat his rnamutxition. He 
was discharged to home after 2 days 
in die hospital on TPN of 1 50 rnL/hr 
over 12 hours {1,790 mL of TPN phis 
lipids) and a clear liquid diet. Shortly 
after discbarge, be was admitted to 
the home nutrition support service. 

His past medical history included: 
alcoholic pancreatitis (cessation of 
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drinking 20 years ago), alcoholic liver 
disease, gallbladder disease, chronic 
obstructive pulmonary disease with 
asbestos-related exposure, smoking 
(1 pack of cigarettes per day), irritable 
bowel disease, drverticulosis, and 
chronic constipation. An earlier 14- 
month course of therapy included two, 
endoscopic retrograde cholangiopan- 
creatographies, biliary tree stent place- 
mcnt, forced dilatation of the extrinsic 
compression on the common bile duct, 
and two pancreatic sphincterotomies 
on separate occasions. Because he 
continued to complain of abdominal 
pain, a cholecystectomy and cboledo- 
choduodenostomy were perfonned- 
Fmally, lithotripsy of tixe pancreas and 
flush-out of the major pancreatic duc- 
tal system via a nasal pancreatic tube 
with stone debridement were under- 
taken, However, none of these proce- 
dures provided long-term pain relief, 
and the patient subseouenrry received 
two separate celiac blocks* The goal 
of a celiac block is to block the pain 
response of afferent fibers that pass 
through the celiac plexus, which 
includes the pancreas and abdomen. 
A Whipple procedure (pancreatoduo- 
denectomy) was not an option because 
of the inability to free the pancreas 
from major vessels in the area. 

L.B. initially presented to the nutri- 
tion support service with malnutrition 
due to inadequate intake of food 
because of pain associated with eating 
and increased calorie needs due to 
catnbolism. His anthropometric data 
and the details of nutrition therapy 
over the course of treatment are sum- 
marized in Table L He presented at 
79% of usual body weight. Blood 
chemistries were monitored weekly 
while he received home parenteral 
nutrition (HPN), then bimonthly or 
monthly while receiving home tube 
feedings- Most of the laboratory 
results (Table 2) remained relatively 
stable during the course of HPN, with 
(Continued on next page) 
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dbe exception of Over fun :ticn tests, 
iochiding serum glutamic -oxaloacetic 
transaminase (SGOT), sei um guitamic- 
>puvic transaminase (SGP7), and 
Aaline phosphatase. Tb se values 
rose significandy during the fourth 
weckofHPN therapy, be jan to 
plateau at week 7, and retimed to 
normal once HPN was di scontinued. 
These valuer were moniti red to avoid 
the hepatic complications that may 
occur with long-term HP Sf> When 
the tube feeding- started a : week 14 
of nutrition therapy, the S GOT and 
SGPTwereintfae normal range, but 
the alkaline phosphatase r smained 
elevated at 308 U/L. It decreased 
to 1 50 U/L within 3 weeks of discon- 
tinuing the HPN. The decease in 
hemoglobin, hematocrit, ; nd iron 
concentrations over time i nost likely 
were due tx> chronic disease and low 
iron intake during HPN, 

The initial HPN formu a provided 
30kcal/kg(O times the Harris- 
Benedict equation) and Li ) g/fcg 
protein, (Indirect calorim ttry was not 
available.) Additionally, L,B. continued 
Co drink clear liquids, Nev crtheless, he 

^crienced severe abdom inal pain 
wnen drinking dear ucuui s, so the diet 
was discontinued during the third 



week of HPN Despite HFN, his 
weight decreased to 46.4 kg (78% of 
usual body weight) by the fourth week 
of therapy. Calories were increased to 
37 kcal/kg, and protein was ™m*mtpd 
at 1.8 g/kg because albumin levels 
were normal. During the seventh week 
of HPN, L-B/s weight had dropped 
to 45 kg (76% of usual body weight); 
energy support was increased to 
42 fccal/kg and protein to 2.0 g/kg. 
Protein was increased to increase calo- 
ries without additional carbohydrate 
because the patient was approaching 
the maximum oxidation rate of carbo- 
hydrate at 7 g/kg/day. Because L3, 
no longer was reporting pain, another 
trial of a dear liquid diet was initiated 
at the seventh week of HPN. How- 
ever, he again experienced abdominal 
pain and was made NPCK 

Using pancreatic enzymes to decrease 
exocrine secretion from the pancreas 
can often relieve the abdominal pain 
associated with chronic pancreatitis 
when oral intake is initiated. It is 
believed that high doses of exogenous 
pancreatic enzymes "rest** the pancreas 
by minimizing CCK release (3). 
Patient compliance with enzyme 
therapy is essential for optimal pain 
control L*B. admitted later that he 



I was often noncompliant with the pre- 
scribed enzyme therapy when be was 
caring because taking the prescribed 
amount of enzymes made him feel 
^bloated and futL" He often com- 
plained of flatulence, abdominal 
cramping, and an orange greasy 
substance in his bowel movements* 
The most severe episodes of pain were 
associated with cramping before a 
bowel movement and pain with eating 
while on HPN. Ink condition was 
further complicated by his history of 
irritable bowel syndrome and chronic 
constipation. 

Calorics were increased again during 
the 11th weekofHPNto 44kcal/kg 
(120% of Harris-Benedict equation x 
1.5) to promote weight gain because 
he continued to remain below goal 
^e^iL Hyperrnetabolisnt, with energy 
riiMuW high as 139% of basal energy 
expenditure, is most common with 
acute panoratitis (61% of patients), but 
can also occur with chronic pancreatitis 
(33% of patients) (14,15). The greatest 
energy needs occur when pancreatitis 
is complicated by sepsis (14,15). 
Hebuterae and colleagues (14) found 
that more than 60% of nonseptic, 
undernourished patients who had 
alcohol-related chronic pancreatitis 



Table 1, Selected N utrition Support Data for JLB* 



Week 




1 


4 


7 


11 


14 


. 18 


SO 


Height 


aoTScm) -jflll r 


Weight 




46.8 kg 


46.4kg 


45 kg 


46 kg 


46* kg 


47 J kg 


"*1Ukg 


% Ideal Body Weight 




77% 


77% 


74% 


76% 


77% 


78% 


85% 


% Usual Body Weight 




79% 


78% 


76% 


76% 


79%- 


80% 


, 87% 


Protein Provided by 
Nutrition Support (jg/Eq 




1.8 




2.0 


2.0 


2-Q 


1.9 




Energy Provided by 
Nutrition Support (Led 




30 


37 


42 


44 


43 


47 


44 


Nutrition Support Diet 




•TPN 
•CL 


♦TPN 


•TPN 
• CL 


•TPN 
•CL 


«TF 

initiated 
•TPN 


•TF 

• Low-fat 
diet 


•Regular diet 
•IT 

discontinued 



continued •TTN 



JrN» 



•CL 



discontinued 



[<■ total parenteral nut rition, CL= dear liquids, TF= tube feeding 
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and 



were hypermetabolic 
also been shown co £ 
rate (14). 
) During week U, 
attempted again, with 
small amounts of juict , 
drink, and 

episodes of both diarrhea 
pationwith Oral intake 
continued weight loss 
on liver function tests , 
provision of calories 
(fgfcg/d caxbohydrat^) 
the nutrition support 
mended a trial of jejunal 
using a peptide-tased 
nutrition support 
clinical medical achrisdr-physi 
registered pbarmacistjhonic 
nurse, and certified 
dietitian.) The change 
modality was 
who agreed. During ttu 
of KPN, a nasojejuna] (NJ) 
placed and a peptide- 
(1 .0 kcal/mL) initiated 
10 hours 

increased to a goal 

)with HPN" infusion at 
creatic enzymes were 
with tube feeding (i 
eating orally) because 
the jejunum would 
pancreatic secretion. 



; discussed with 



Nicotine has 
metabolic 



m urease 

, cl< ar liquids were 
I^B. tolerating 
broth) sports 
gejadru buj experiencing 
and consti- 
Duc to his 
increased values 
and maximal 
carbohydrate 
in his HPN, 
iiervice re corn- 
tube feedings 
formula. (The 
included a 
dan, 
infusion 
mitnaon s 



support 
in feeding 

e 14th week 
tube was 
leased formula 
at 20 ml/hr for 
during the diy and gradually 



of l50rnL/hr 
night. No pan- 
idnunistjered 

be also was 
tube feeding in 
minimal 
was tapered 



I rati 



(unlsss 



prompt 



HPN 



as the tube feeding increased to keep 
the nutrient intake consistent (approx- 
imately 2,000 kcal with 90 g protein 
per day). Because L.B. continued to 
work while receiving nutrition therapy, 
a portable pump was used for daytime 
tube feeding infusion. During the 
16th week of nutrition therapy; L,B, 
was gradually transitioned to a nutri- 
tionally equivalent 1 J kcal/mL pep ©de- 
based formula infused at 150 inL/hr 
fbr 1 0 hours at night (2,250 kcal) po 
reduce the number of hours of tube 
feeding, and the HPN was discontin- 
ued, During the 17th week of therapy, 
L.B. was hospitalized with a Hickman 
catheter infection that necessitated 
catheter removal. His N] tube had 
also migrated out of the jejunum and 
was repositioned widv radiographic 
verification of placement* 

During the transition to enteral 
feedings, L.B. experienced frequent 
abdominal d^scornfort (bloating, flatu- 
lence, and reflux), occasional heartburn, 
and abdominal cramping. He was 
advised to decrease the rate of tube 
feeding from 150rnL/hrto 125irnVhr> 
but was reluctant to do this because 
he wanted to avoid additional hours 
of infusion- Some of these symptoms 
were attributed tothehJJ tube migrat- 
ing into the stomach- He continued 
to have weekly bouts of increased 



abdominal discomfort, gas, and an 
orange greasy substance in his bowel 
movements, which was attributed 
to fat malabsorption associated with 
pancreatitis. L.B/s occasional non- 
compliance with taking the prescribed 
amount of pancreatic enzymes during 
oral intake probably also contributed 
to the steatorrhea. The tube feeding 
formula had a high percentage of 
medram-chain triglyceride oil as its fat 
source to promote better absorption. 
Following the development of a sinus 
infection from the NJ tube, a percuta- 
neous endoscopic je/unostomy feeding 
tube was placed during- the 18th week 
of nutrition therapy. 

LJBA diet was slowly advanced, and 
by the 30th week of rmtrition therapy, 
he was tolerating small bland meals* 
Pancreatic enzymes were prescribed 
with all meals and snacks. He had n i 
taken pancreatic enzymes during the 
tubefeeding. His weight remained 
stable at 47.7 to 49.5 kg for 6 months 
while receiving the rube feeding at the 
goal feeding rate. 

During week 48, L.B. developed a 
left spontaneous pneumothorax, causing 
significant respiratory failure, and was 
hospitalized for drainage of the pneu- 
mothorax. He quit smoking at this 
time and reported reduced shortness 

{Continued vn next page) 
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of breath and cough and 
appetite. On week 50 of nuirhi 
therapy (approximately 
start of the tube feeding) 
was up id 51-4 kg, he 
low-fat diet, and the i 
discontiiMied His weigl} 
increase ovtx the next 
to his usual body weighl ; 
59.5 bgt and he has not 
recurrence of pancreatitis 



improved 

ion 

months after 
, L.B/s weight 
roleratinga 
feeding was 
t continued to 
he returned 
of 57.6 to 
experienced any 
for 2 years. 



tyear, 



Conclusion 

The benefits of enten J nutrition 
compared with parenCei al nutrition in 
this patient with duxmk pancreatitis 
were evidenced by improved clinical 

including normalization of 
liver function tests* enei level* and 
weight gain* Significant 
from enteral therapy 
as $625 per week, $2,50b 
and £30,000 per year, L 
always comply with his 
fiber diet or wiifa his 
enzyme therapy. Howe^, we were 
fortunate to work with 
was willing to have an 
'for enteral feeding and 
Administration of jejunal feeding 
the necessary length of qmc* 



eneigy level, ; 
cost savings 
i calculated 
per month, 
B. did not 
1 ow-fat, high- 
pancreatic 



patient who 
tube initially 
ifcontiirac the 
for 



t^Q[ 



Julie Meyer, RD, CNSD, 
dimtum at HeahkParmefj, 



-, BJwmmgton, 



tax Janet } 7 iaman 



JtdU*s mentor w. 
Shtmumi, MS, RD> who 
support dhudan at Rush- 
St Lukes Medical Center; 



it a nutrition 
Presbyterian- 
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November 1,2000 

Dear Nutrition Support Dietitian: 

Many of you entrust your home nutrition support patients needs to Coram 
Healthcare. We appreciate your trust and share your interest in dependable, 
high-quality service. 

For 20 years, G>ram% history has been built upon quality care, clinical excel- 
lence, and customer service, We have contributed to the health and healing of 
millions across the country, flaming a reputation for superior care, and we are 
proud of it. 

We value the expertise of nutrition support dietitians at Coram Healthcare, 
Nutrition support dietitians are integrated within our organization — in clinical 
patient care, operations, and sales. Some of yon may have heard or read that 
Coram Healthcare Corporation filed voluntary petitions for relief and a plan 
of reorganization under Chapter 11 of chetJ.S. Bankruptcy Code on August 8> 
2000* We want yon to kn ow why we did this and be assured that this will not 
affect your patients in any way. 

Coram Healthcare was created from the merger of several home infusion 
oompanies and has been dealing with high levels of debt for years. The filing 
simply provides a legal framework for the parent companies to restructure 
debt, which the lenders have agreed to forgive. This will allow Coram 
Healthcare to be fhrancialry strong and even better positioned to continue 
as the quality leader in comprehensive home nutrition services. 

It is important to note that this baa not and -will not disr%fyt suppHes> services, 
or the quality of care provided fy the professional staff at our branches. Please 
understand our Coram branches can and will continue to meet all financial and 
service obligations to patients, customers, employees and suppliers. 

Our commiunent to our consumers and you the clinicians, who work with 
these patients, continues. If you have any questions, please do not hesitate to 
call me at 1-800-CORAM HC. We value our relationship with you and look 
forward to providing friendly* caring, and quality service for years to come. 

Sincerely, 

Carol Iremn-Jones, PhD, RD, LD> CNSD 
Director of Nutrition Services 
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ORIGINAL COMMUNICATION 



Gastric emptying of two whey-based formulas of 
different energy density and its clinical implication in 
children with volume intolerance 

V Khoshoo 1 anc : S Brown 1 

1 War Jeffirum Mc&za! Center, Nev Ortero, Louisiana, USA 



Objective: Whey-bated 
formulas of different! 
density whey-based 
Design; We studied 
(4J8kf/ml and 6,2f kj/rcj) 
Intolerance and 
Results: 



lesultanttnabaityi 



formulas have faster gastric emptying than c^inWd fbnnufa*. Isceatoric, j^T^^I^ 
^molarity and fat content empty In a similar manner. Witt the gasmc emptying of high and low energy 

tSifc ™5£U rate <rf equal volumes of two whey-bwed formulas of different er*rgy density 
- and 450n>OsmA5, respec^Jy) in 10 children («-t2y) with volume 

S%m£bfe^c emptying rates at *>, 60. 90 and 120 min- Over a one month cBntof trial 
r enejqy nWu^ whry-based formula (no weight gain over 2 months) with *n equaf vokime of the rugb 
la prodixed a mean^efght gain off l/|7±0.5kg per patient without change in toWance 
per a*nsuy v^^a^f^mt&^nsaf^y substitute an equal volume of a lower energy denary formula to 

^« {m^ttZ^on for Increasing energy Intake in chiidren.wfth volume iritofcranee or fluid 
CSrcfcaf Nii&tton C2»5 3*V 000-80). DOfc 10^03ay5{/«Joi/l601373 - 



^ . Tr^tS^U^muUs 

sm^tuW«rot§* werenejgy oWuity whfy4»«d formula (n 
energy density form ufa 
Conclusion: The high 
produce weight gain 1 
Implication: This, provides 
restriction. 
European /owwraf d 



Keywords: gastric emptying; whey; feeding Intolerance 



Introduction 
Gastric emptying 

particularly type 
The most important 
is the energy contort 
composition of the 
1975)-Eaiile*we 
an important f&eto| 
formulas (Fried ft 



® 



Received 30 M*T 2901 

accepted 1 MoVcMber 



liquids Is influenced by several fiictomv 
I content of fat, volume and osmolality, 
factor which govnuis gastric emptying 
.t of the meal and it overrides the energy 
u . meal (Hunt et *C ^985; Hunt fie Stubbs, 
hi tve shown that the type of protein IS also 
r that aflects gasr*$e emptying of liquid 
1 1992). Different types of feoeneisetlc, 



Isovohumc wbey^ased formulas empty taster than similar 
cw i J j^>asedfb**mdasJui^ 

of emesls and gastroesophageal reftus (pted et oC W92; 
Ehoshooet^ 1996j Butaiid dt aK 1990; Tolift Of, 1992), 
This effiKt is seen Irrespective of the osmolality, ^cojttposl- 
tion or nature of -whey. The next logical step b to evaluate 
whether ttoe presence of whey a* the protein moiety will 
override the energy content of the meal In infhtrnrirtg 
gastric emptying of a 11^^ 

emptying rates of equal volumes of two similar wbcy-based 
ftmm ilas of different energy densito, ie 4*1$ and $27W/n*K 
in children with volume mtolerance and abo assessed weigh* 



US*. 



rertud 31 October 
2001 



Methods 

This study was conducted in a prospective manner after 
approval from the Insttmuonal tartew Board. The study 
popuUntm comprised of 10 children With spastic quadra 



»CT)iTkW*ttffl/ipfc|WW) 
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the volume 
this reason 
the previous 
physician, or 
ten consent 
emptying 
two 

et a/, 1992) 
radioactivity; 
formula. AH 
scans ^HiWung 
was pextooud 
tat^retingthe 
formula* use t were: 
and Peptameo 
rnulaswere 
ties they 
formulas are 
tjnn Inc., 
care 
vWedin 
switched to 
manner as 

diary of 
comfort, 
energy 
weights wer^ 
period the 
a^piopriate 
nutritional 
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5 six male, four female) who were led ** . »» I'* " 
a gastrostomy tube using bolus feeds- All 
referred to the Pediatric Gtstioenfterology 
CHiwc more than 6 months prior to (he 
weight gain secondary to volume intolerance 
by ga g gift g r discomfort or emesis Inflowing 
M ia tia^twi gastric emptying and improve toler- 
form «Ia had already been switched to a whey-based 
tfer, Eh* ^rtA™ «g« still unable to advance 
. optimize energy intake ka weight gain* For 
pgtwif* had fatted to gain any weight dming 
, months. They were all managed by the same 
an iment-to-trrat basis. After obtaining writ- 
i nd overnight fast a lc99 sulfur colloid gastric 
to* perforata with 150m) oi either of the 
i random allocation as described before (Fried 
After at least 48b, to allow time for decay of 
a rfmflAT ican was repeated with the other 
conditions were kept Identical during both 
ng timing of the scans* Each scan 
for 120 mln. The radiologist performing and 
scans was unaware of the tamula usai. The 
jere: Feptamen (4-18ty/mJL 270mOsmnl/kg> 
1.5 (6u27>J/mlt 450m0smoJ/kg)> These for- 
selected because despite different enagy densl- 
sre a y|ir^» ir energy composTtkro' and both 
commerdaliy available (pestle Cnhlcal Nutri- 
tid, TLf USA), hence have immediate patient 
. The composition of these formulas is pro- 
1. Rowing the second jtan the ^mula was 
, ;peptamen 13 but delivered in the exact same 
p tptomEn, ife same vohune* duration of tnfhsion 
le» The parents were asked to maintain a 
suggesting IntoJexancr, ie gagging, dts- 

t diarrhea. A J nxmth trial o# this bigbcr 

farm)' 1 * was given during which time nude body 
monitored on a weekly basis. Fbltowmg this 
nutritional intervention was reassessed and 
changes were made with a view to optimizing 
jtams. Data on indrvjdnal patients and groups 
a paired t-test and two-way ANOVA for 



t relevant ti- 
llable 



i feeding ;tcbeduli 
synptonis ! 
emesis and c 



\ compan d using i 



Eneg/ ownposition of Iht two wtttY-based fofnmbi PW 



Peptman 1-5 



41ft 
4004 
127 
3»<J3) 



£27 

ivi (sir 

(33) 



H pamkthemdeAOte pcn^Ato^ mntnbvSiop to tfrtal energy. The ttt 
both f winfel fflmpitw nicdaini longd^ trt£y««riik*lft*« 



flOTff urn »ta«i» 12%. *Kb*«aort*i» 91«f mm «Kh«i 



Results 

All patients were clinically stable with normal hydration 
status (urine sped&c gravity < 1.025), normal thyroid func- 
tions (thyroxine, thyroid stimulating hormone), serum albu- 
min and electrolytes (Na, K, d, Mg, Ca and CO^. Each 
patient served as his/ber own control The gastric emptying 
of the two formulas, at alt ph ases of the 120 min study period 
was similar in all patterns individually (P >0AS). The 
m*an±s^L percentage residual gastric activity of the two 
formulas at 30, 60, 90 and laOinin was smillax(P >0.C6)an4 
is given hi Table 2. Eight of these 10 patients were enrolled 
fbt the comical trial with Peptaxnea Two patients were 
excluded because they were considered murliaM e. Patient; 
were considered unreliable tf they had a history ot having 
mto^d more than two clinic appointments o*ej the past 1 y 
without sufficient reason. This vfas important to predeter- 
mine because we felt that me senn-obfectrve dai» on toler- 
ance recorded by the paxents over the course of the 1 month 
trial with Peptamen 1-5 needed to be recorded conscien- 
tiously and in an exrjemety reliable manner. The mean 
weight S^in over the 1 month trial period with equal 
vohtzne of Peptamen \S (1,174: 0.5 kg) was slgrimcantzy 
greater than (P <0,05) the no weight gain observed over 
the previous 2 months while consuming Peptamen. The 
parents reported no change in general symptoms, syrrmtoms 
of tolerance or stooUng pattern during the trial with 
Peptamen 1*5 as compared to while the children were con- 
suming an equal volume and identical leedtag schedule wtrh 
f^ptamen. 

Discussion 

Gastric euuityrng of BquM formulas is affected by several 
factor*, increased osmolality and a higher fet content deky 
gunk emptying. The energy content of a meal, irrespective 
of lis enntpoaidoTx 1^ been s^ 

factor that affects the gastric emptying of a meat (JJunt ctah 
19BS; Runt & Stubbs, 1975). We have shown that the nature 
of protein is another factor that kmuences the gastric emp- 
tying of a liquid meal, irrespective of osmobrity and energy 
coDHTOsitlon, Ie whey-based fbrrxtulas empty the stofpach 
faster »H«n equal vnmmes of isoenenretic casein-based for- 
mulas (Fifed ct al r 1992). However, equal volnmes and energy 
content of different wb*y-hased fhrmulas empty the sto- 
mach in a comparable manner despite differences in their 
co&mositi04» le a h^eramiolar; intact whey-based formula; 



TaU v 2 MBan(s4.^p^otiUBoere«dual9aitilcad^rt 
Interwh v/ft 1 sOrnl of tt* two tbnrtutas 



t20mh 



57 CM 
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a hyperosmolar, 
osmoiaT, wb*y . 
jrrftfrffnin a r**y £3 
1992). This dearly 
whey, override* the 
b? affecting £s 
the energy content 
Inrportant 
present study 
protein moiety In 
of the energy coni 
almtiai whey-based 
ties were shown to 

rfMff gieftCe hi 

protein, ean trflt. 
one-month trial of 
wtih hitler energy t easily, 
the gastric ernptytiu 
change In tolctana! 
Feptamen to am 
the desired outconu 

In conctosEon 
slty whey-based 



wne] r hycWysare^ased fbnirola and an tso- 
- {jjjggj formula, with fat content 

rh ?* n triglycerides (tried et a/, 

implies that the nature of protein, ie 
< jmolaxir? and fin content of a formula 
Tnerefbfe whey as well as 
Of the meal emerge as the two most 
its of gastric emptying. Data too the 
r 3 tot the presence of whey as the 
o a Squid formula will override the effects 
iten :of the meal smce equalTtdmneiof lw» 
{mnrui^S of very different energy densl- 
empty at similar rates despite a major 
ty and total fat; caiboAydnte and 
findings vtete corroborated doting a 
>«5rtamen 1.5, the whey-bas*d formula 
nrity. In accordance with the results of 
?cattay and as expected, there was no 
after the formula was changed from 
equil volume of Feptamen 1*5 and produced 
of a significant wetght gain, 
present study shorn that higher den- 
could be effectively delivered to 



tdetemln-n 
suggests 



osmolality 
These 



fax ttulas < 



receiving lower 
reached their 
further vHgjat. Wfe 
empty faster than 
state that a higher 



deoiny whey-based formula and wfoo nave 
roartnura federated volume and fall to g>bl 
e dreadyluowrnatwhey^ 
a Adn-twed formulas. It Is then logical to 
density whey-based formula can aafefy 



Udric easing <A t*» ******** fwnnfci 
V KhoApo and S Bft*n 



substitute equal volume of lower energy density whey or 
caseio^asedfoniii^ 

tatervenrton to Increase energy intake m p atients wi th 
volume intolerance or fluid restriction without compromis- 
ing tolerance. 
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